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Monitoring and assessment of nutritional content in
home meal replacements (HMRs)
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Abstract This study was performed to analyze the nutritional contents (calories, carbohydrate, protein, fat, sugar, sodium
and potassium) of home meal replacements (HMRs) and assess the total nutritional value of these meals. The energy,
carbohydrate and sodium contents were highest in fried rice, and the percentage of the daily value (%DV) was also higher
than 50%. In all HMRs, the sodium Index of Nutritional Qualities (INQs) was higher than one, but all sugar INQs were
lower than one. Most of the energy contribution of the carbohydrates in fried rice, spaghetti and tteokbokki exceeded the
recommended range, whereas protein and fat values were mostly under the recommended range in one-dish type
lunchboxes and tteokbokki respectively. When applying the nutritional labeling requirements for food, a difference of 31%
above or below the labeling standard indicates that continuous monitoring is needed. These results suggest that HMRs
contain high levels of sodium and appear to be nutritionally imbalanced in part.
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20208 715 20183 TIR] 22% Z7HYo™ uis] 10%% =7}s)
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=S HFPAMAA 1A THES BAIZ <3 7
AR F ANHEREHANAE, SN2 0Fp Do) A
3T
R=h

o] JUTAIE o)F-3} &l JTHMFDS, 2021b). oo FF &
F3kE, @d, A YEE, 9F Tl ot s 1Y 9
T < FAEESE Akl AUk
22 H=d HH= o, v,
B SEi7E 921 Ho] AFHAW
A=A dr(MFDs, 2016). SFARF
A2 AYPALE ATEE F EF ﬂﬁbﬂr &l
7F A= AT}, Al CA]E‘«] 39 35, F4 5 7
H wo| AMgslr YEF, whld x|
Fe|2HE] ol =4 vt Held SHHHNE F
a7, A, UrEE"I o] B Eou) v gkl
wo Uﬂ E“HM NMEXFE F Ae gl digt Au|et Y=
F ol =A UtHChoi 5, 2018; Lee &, 2021; Shin 5
2017). o] gk 7P 0] Jgel g fule &HIRF Q129
A& vedth et ERd AT 20158 B ot
7Pz e tial] avAle Heg ool SRk o
S A FHAA = f&——?o}?ﬂ Be ZAoRE Yesten A
THRA S FulekA] e AHIRRe] A Aol Qlo] 717te]
U Gl A & Zleolghe 14E 7KL UrkLee 5, 2015).

SIAIRE JFHA] S FARES 2021 3ERE] Ao 7t
A7 e 2Eet xﬂ%ﬁAbﬂ o7t olFolA A
Al FFAwol gt FHAHQ EARETT FEE A0E oAAX
thKim3} Choi, 2020; Park &, 2020; Shin %, 2017). oJo &
AFelxs Alsol Tc’r%%% 7137 Y] U TS 2
Aste] TAESe FAZIE o A% o% 1) ool UeA
EUEH stk 2 ¥ B4 AHE AR R 1Y IF8E 7
FA B el S AFHVIES HbLo}O% 7} J7- A2 o] 9F
H71e AAEHIEHMFDS, 2019a; MOHW, 2020).
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He]- = A2 (convenience store lunchboxes)e] 74-¢- 718 4
A SAARRLD GS, CU, A, olvkE24, MY AES S
2 XA & TR 2L JPEHATE A FHE 2F
A Z 5071 EAEe] AR 7] He o FEukt
g A EES Vo2 ARSIt 4224 F (ready-to-
cook)®] 7 AEAl AT AR B AFRAE T
TaHFE A4 § LHRAEANA DS B3l A2AW
A HFHENA F- 50700] FARHUTE BE AFS AEE &
4 7](Robot Coupe Blixer®3, Bourgogne, France)@ 4, 23}
3 & ARsle] 20°Ce] ¥ BAsTh

e b

7PHZH Ao °‘%!=EFE4 HAUME FHHEM
7Pg7bEA e €, vrslE, 1, S8, 9, AN
X AukA e ofd] AlFHEIATE e TgEe]
w2t ELH ATE ARt AA 100 g o Zuh
W 2 ekpslEe] shakol] vk 4 i 9, 49] AlFE
slod Zbzte] oURAE keal BHIE AMESIY 2 FAE YEMIS
tHMFDS, 2021c). BE3HE-8 Al 100g FolM 8, I8 %
child 2 Z2uke] S 7sle] A2 oA o] 2E F

3 Alikste] MEEE EASATHMEFDS, 2021c).
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T3l (%)=AA 100 g—~(FE+ 32+ 2+ 24 ¢
T AS Tz ol wet e A AAE
o} AZ7](OF-22GW, Jeio tech, Daejeon, Korea)oll ¥o] 3-54]
Zﬂzﬂ T HAACTE FollA 23 el 2 w7 d#s

A 3FATHMEDS, 2021¢). 3% &g =7 HAAE dof
H] g3} & 3|3}Z (1100 Box fumace, Thermo Fisher Scientific,
Waltham, MA, USA)ell 7tgste] wiA-3jul o] 3]Fo] doj=H
23 5 dAAlelE] &4 Ax § d=ke] E w7 dHE &
A THMEDS, 2021c). T TFA4 9 Zohd o w
g gl BEA7IE olgste Wl 93 Al s THMEFDS,
2021c). AAE ™3] Fsto] LI etaao] ¥aL o]d #a =
A B ShkE vhste] ZFEES] AFTE L T ARRolA Wt
F o £297](Vapodest 50s, Gerhardt, Konigswinter, Germany)
oA AeTH B AASAT A T2A o wEk A
= ”}5‘—‘40}‘*01] Hol G4 deEes ¥ v F e T
70-80°C =8 oA 71235l dHE 2 AHfoH =S ”01
Ags] gt FEEd thy oElE T wUgith. 2 5 of
HE 38 93 & Ax7)d o] e A&E3 P;’i‘jr(MFDS
2021c).
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7PgZiEAlel LIER U ZE EEEM

7V47ead e YEF 2 ZF T AETH gigy F
P28 off w2l A FsHATHMEDS, 2021c). A& oF 2g&
g#E =7hJe] 3] hot plate (GLB-ML, Global lab,
Gyeonggi-do, Korea)ol|lX] <H] &sAIZ1 § 550-600°CS] %o
A sae] sito] dojA wizkx] F3lslsit). o] 3RS A4k
£q(1-2)S 7138 hot platedl]r] A FLAIAZT o2 F
05N Zitom gaste] A= o7t NS 100 mL HE
239 AN AlgLdoz 3ot 7171842 ICP-OES (Optima
8300, Perkin elmer, Shelton, CT, USA)E °|&3tgem 717127
£ Table 13 7T},

7pdztmalo| & E&-—M.

7}7.:.)7“%!4 3 FEe AETH dvAEY T 7R
Holl o]gk 4 g5 Joll wet A @ SATHMEDS, 2021¢). Al
Z 1~5g% H ste] MFoHZ2E Yo & & & d4Ee 3t
o MAFHZE F& AANAL L F SHFE HUBI 85°C

AAsHA
Zo|A 7FEt] GRS FET 5,000 pmolA] 1027F AAE
7 ¥ A5ds L]—?:li g} o} Zx](membrane filter)2 o] F}3le] A

Table 1. Instrumental conditions of ICP-OES

Parameter Analytical condition

Optima 8300 ICP-OES

Instrument
(Perkin Elmer, USA)

RF power 1.5kW

Plasma gas flow 12.0 L/min

Nebulizer uptake rate 0.7 L/min

Auxilliary gas flow rate 0.2 L/min

Sample uptake rate 1.5 mL/min

. Na 589.592 nm

Analytical wavelength

K 766.490 nm
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Table 2. Analysis conditions for analysis sugars with HPLC

Parameter Analytical condition
Instrument Acquity UPLC H-Class
Shodex Asahipak NH,P-50 4E
Column
4.6 mmx250 mm, 5 pm
Mobile phase Acetonitrile: Water (75:25)
Flow rate 1.2 mL/min
Column temp. 40°C
Injection vol. 20 uL
Detector ELSD
Gas (N,) 40.0 psi
Nebulizer 40%
Drift tube 50°C
Gain 10

Hgdoz st £42 HPLC system (Acquity UPLC H-
Class, Waters, Milford, MA, USA)S o]&3}om 77|24
Table 29} 7T},

JrzimAle] HOFEA| Chu| B H|m
oyl AT AT YA PR FFE 7} AE
o BN vaskgch. (HESS] BAZIE O AAE 971

77 EA 0] FdH ks EA% G RE o)gs 1Y JY
AR 71FX(daily value, DV)oll e+ WEE(%DV), UL EX

t MES %DV TAF 5o BA-FIY #e |

2y ol AAE 1Y FEEE 71ER 0 e HEEE 7389
(MFDS, 2019a). % %L =A]4(INQ
zlolE st AAbge] dAIGle
Bre ¢ Ade ARR ol 2L T3 T+
th W R E 85| FFEIed T dFARE AFE o
A A E =S 2] sHek(Drewnowski, 2005).
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NUA A B & (%) ©rstE, o, AW 7t JYERE T
3 HAsHE dluAe] ol F oA AFHTNA XA Fhs Y]
£o] AR BrEHE(55-65%), YA (7-20%), AE (15-30%)
9] YA HAH]go] AAHAJATHMOHW, 2020). B7F] 4F 5
NUAGFHFY 1020%2 At H7Hde F olux] HFAF
9] 10% olWE Hx g 77l e AATF7E 2=
Ae FAF, FAEC] A9 glerz HrNF 71F9 F A
AHF 10% oS Bl AAuER SF3ith. YEFZEY
NaK)ye YEFH ZF9 EY])(mmol/mmol)E World Health
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Table 3. The meal type of convenience store lunchboxes and
home meal replacements

Category % (n=100)
Convenience store One-dish type 14
lunchboxes Traditional type 36
Fried rice 19
Ready to Cook .
(RTC) Spaghetti 9
Tteokbokki 22

Organization (WHO)IM= YEES ZFe] A4 dHAv&e &
HZ 1:1 A% F= o] updsittal AASFATHWHO, 2011).
SHEY
EAxel= IBM SPSS Statistics 24 (IBM Co. Armonk, NY,
USA)E o]g3dte] Bttt 77 EAN Jdidie] s
%DV, INQ ¥ IFAH di¥] H|&2 7t A FH#he F3k9
o} Ao EAIEY AH2Ret dFS2F o] Hetzkol] 2pol
7t DA dotrr] &) -7 (ttestyS AASAT ATFed
BEEE T, %DV, INQOI o] zfeo]7t A=A dotrr] S|
Kruskal-Wallis H TestE AAI3FoH. fgt zpol7t s 75
F712 FwE Mann-Whitney U TestS AA ST 724 24
2 p<0.05% 7|22 3T
g g
718 7hmAlo| AlchEA
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F(INQ)= Fig. 1ol Yepidct. €%, aslkE, AW, g,
F, UEF, ZF ZE dPIRY ¥ Ao] A Fod 2}
o7} AATHESF p<0.05). FF e TFe A FefE=
HEW F1,002 keal), BF3E(179g) 2 UEF (1,978 mg)2
7S BEEgtelA 7P =3tk A6 g, ©@NEQ9g) 2 ZE
(398 mgy& AL mAZte] HA RN FA Ugton FH= ¥
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Fig. 1. Percentage of the daily value (%DV) and Index of Nutritional Quality (INQ) for each nutritional component in the home meal
replacements by the meal type. *p<0.05 by Kruskal-Wallis H Test. "Different superscript letters in a column indicate significant difference by

Mann-Whitney test
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FoA dEFAFEL 22 FXE Ueiith o35 2t
wel AR gkl 2ozt glon AR A o) 1Y
PR 71EA O] =AY WA YERY AERES & U=z
A 77 S EE ) ©@ed] EE A9 AT ofd
FIe xS Ak S AYske o] dasit).

7AW gestEe] %DVe] e 39%2 & 7] A
2ZA AHEAT AT SHZUNEF TR E368%), =
IAEN(56%), HEOI(100%)14 FHE erstE U= 44
Hlgo] AU ol dF3AhFig. 2). F WA T ©
SEZRE AUAHFHN L] B AS A ST, T
722 wASE 9389 Z7PF RyEtHKim 5, 2008; Kim 5,
2009; Moon %, 2010). o]oll RHIAES «yslr] It HF 71+
o] dHo] Had Zolth B AgoM ke A= & 7] 24
ARZA A-s ot Higolo Ag Awke] %DV 5.7%E W
Al ygkem ouzgdFH v go] W AES vvtel 2t

A
2
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3

T W SR W R Y W Yt

ol AolN B AR F YRS BRE Fu=d A
A o, W ey, B8R A% 5 2Ad Q87 92 9
o] A7 AsI7ks FYILOw A HolYTHMFDS, 2016). F

7ol A% ol

10% o= #&3

FA2 Z 87%lA F UA 9
| slgatem Park 5(2020)
o] AFfXE HelH o 2lo} 88% ol & ol
Y=l 10% o= ¥ Bl A JRe
NUAX A FHH & LES2F(100%), H2F(89%), ¥21H095%),
H350l(82%)0l1 At AFH Al gt ot 2aAE 9
A 44%7F F A 10% ©)43e] A THFig. 2).

797 0] UER Hat FHE 1,574 mgeE 1Y IYHE
71EAQL 2,000mge] 79%¢°ll sNE=e] w9 =A itk wgh
RE Aol YEFQ %DVE 60% ©ldo1em INQY
739 AR 47%7F 2 o), 53] "EoldMe HiL 2602 &
F v YEFo] AT ol Tl de AoE dewtt
(Fig. 1). 2132 2FEHA (MFDS, 2019b)ellA] HeH = 2he: T
Foz AN A JEFS] Bk TR 1,334 mgel 2™ Park
50190 ATl = =R, SAN, F, 2E, YEZE &on
of 22 SHRFAFAN UYEF BAAF 3%l 1,126 mg
o=z ygith X UEF] 19 GUHFE 71EX0l g uE
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Fat (15-30%)

| | |

One-dish type

Traditional type

Fried rice

Spaghetti

Tteokbokki

| | | |

One-dish type I

Traditional type

Fried rice |

Spaghetti

Tteokbokki |

0% 20% 40% 60% 80%

100%

60% 80%
Orecommended range

0% 20%

40%
Obelow

100%
Mabove

Fig. 2. Distribution of HMR according to the recommendedations of the dietary recommended intakes for Koreans by meal type.

YRecommended range for percentage of total energy intake

DVl 7 hetdl Qo] =R 19 JPE 712
91 2,000 mge] Tz A glo} T HGHS AESE 3
2 nrk Aol & s1F0] ANY Best drke o7

ATHAsano %, 2019). 2= B35l dH=2le] YEF HF
o m$ 2o Hoz oo 2012d5E BAEX R} 2E ook
FEXAA7E A YEF ZFol7] HaRlesS FXI5t 194 o]
4 A UEFE AFFE 20208% VE HE 3413 mgdE
2012 4942 mg/dell HE A A THKDCA, 2022; Park=}
Chung, 2016).

YR VINANE FH B YEF 437 wude e

b ZES FArsHd HHE JEFO] WidS =9 X
g BHo7]50] e AR dHA olEY A

e 2lo] UEFZEYE 28Y ¢ HJ8aAAE3e]
252 ATHCook 5, 2009; Lee$} Lee, 2020; Pereze} Chang,
2014). vk o ® YEFZEY = YEFY ZE 4TS &
Hl(mmol/mmo)E Al4Fh=t] t<e] A4 mg/mg HIEE A
Msle] AFE AA S| stz Y33t el AA7F o)
ol & AeA] Ak AR A F AR B ZeAE A
YEFZEHZL 6, 72 Ustorm dEFSAR, Hol, FailollA

10 o] UEFZEY7} Uskth(Table 4). Lee2} Lee(2020)2] A

Table 4. Nutritional content of the convenience store lunchboxes and home meal replacements by the meal type

Convenience Store Lunchboxes Ready to Cook (RTC)
Daily value? t-value?  p-value”

One-dish type Traditional type  Fried rice Spaghetti Tteokbokki
Energy (kcal) 2000 640.1£91.8""  749.2£116.4" 1001.94354.5 597.24239.2" 694.24228.8"  0.003* 0.001*
Carbohydrate (g) 324 97.4+11.8° 100.4£10.8°  178.7£73.0° 96.1£39.8*  153.1+50.2 0.388* 0.000*
Protein (g) 55 21.2+4.6° 29.1£5.4° 23.5£10.3* 22.6+8.9" 13.5+£5.9° 0.000 0.000%*
Fat (g) 54 18.5+8.0% 25.7+8.6" 21.5+7.7* 13.6+6.4° 3.1£2.5° 0.009* 0.000*
Sugar (g) 100 5.9+£5.9* 10.3+6.8 8.1+7.0 13.1£7.4® 15.246.9° 0.036* 0.002*
Sodium (mg) 2000 1366.2+377.2  1342.9+347.7 1977.6+838.5 1212.84551.8 1883.7+896.6 0.836 0.011*
Potassuim (mg) 3500 252.9+£722*  398.0+101.2°  96.0+44.8°  288.8+91.3°  184.6£92.9° 0.000* 0.000*
Na:K? 19 9.6+2.7* 5.9+1.4° 41.1£23.6° 7.0£1.9% 18.4+5.6 0.000* 0.000*

"Values are presented as mean

DMinistry of Food and Drug Safety

%p<(.05 by t-test between Traditional type and One-dish type
Y%p<0.05 by Kruskal-Wallis H Test

“Na:K, sodium-to-potassium ratio

®WHO recommendations on sodium and potassium consumption

"Different superscript letters in a column indicate significant difference by Mann-Whitney test
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Table 5. Comparing analyzed nutritional content with the nutrition labeling of each product

Convenience Store Lunchboxes Ready to Cook (RTC) Exceed or below the
One-dish type  Traditional type ~ Fried rice Spaghetti Tteokbokki ~ labeling standard (%)
Calories (%) 96.7+14.3" 98.5+6.5 97.5+6.1 99.1+7.5 101.7+7.5 1.0°
Carbohydrate (%) 104.9£18.3 100.0+15.4 100.3£8.4 101.5+114 102.9+£8.2 3.0V
Protein (%) 108.9£12.9 99.9+10.9 105.2+11.4 100.3£17.3 105.6+9.2 3.0
Fat (%) 82.4421.6 102.5+25.2 86.3+£22.9 95.248.1 81.0+41.9 11.0
Sugar (%) 46.8+35.9 77.5£34.96 86.8+78.6 95.9+40.6 71.6+18.0 6.0
Sodium (%) 97.4+21.7 103.4422.3 83.3+16.1 108.0+45.4 108.1£34.6 15.0

"Values are presented as mean
fNutrition labeling tolerance of calories, sodium, sugar, fat: less than 120%
Nutrition labeling tolerance of carbohydrate, protein: more than 80%

TFollA ele] o] UEFZAEHE 23308 Ugon =<l Q of
o Z-F AATLS 194 o|AelA %——Er*éﬂ ] 79%0] 23]
B35 Ao UERITHKDCA, 2022). £ A7= 774 U B AFoMe 7PgziEd ez shEw gle HHAEAE 50
9, YEE, ZF, 99 T3S B4sIoy & 250 %E% st vl 29E, Ho] 59 SM2eAE 50700AM 9
HE vgloly v JYAE BASR] EIohe Al l FAEe ?I;F TS BN AFY BAARES vREiinh o $
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